1. Background {#sec1}
=============

COVID-19 was first described, following a series of pneumonia cases of unknown cause that emerged in Wuhan, Hubei, China in December 2019. The disease is caused by a bat virus like previous SARS so the name SARS-COV 2 \[[@bib1]\]. Although the initial infection was zoonotic following exposure to animals in Huanan seafood market, the virus spilled over leading to human-to human transmission with a very high infectivity rate though lower mortality than SARS and MERS --CoV infection. Most of the infections are mild or asymptomatic (81%) with sever disease occurring in 14% of the patients. Critical illness requiring ICU admission is seen in 5% of the cases \[[@bib1],[@bib2]\]. Severe and critical diseases are related to age, comorbid illness including hypertension, diabetes mellitus, obesity, cardiac and chronic respiratory diseases. The diagnosis is best established by nasopharyngeal swab for reverse transcriptase polymerase chain reaction (RT-PCR) assay while lower respiratory tract specimen can be tested in intubated patients. False negative tests can reach up to 33% following a single test \[[@bib3]\]. Of note, a negative initial test in epidemiologically suspected patient does not exclude the diagnosis and should be repeated. At present, there is no established treatment for COVID-19 and drugs should be prescribed within on-going clinical trials.

2. Case report {#sec2}
==============

A 41-year-old- man presented to clinic on March 08, 2020 with back pain, fever and dysuria. He was prescribed oral cefuroxime 500mg twice daily and paracetamol tablets. One week later he presented with extreme fatigue but no fever. The white cell count (WBC) was 5.810^9^/L, lymphocytes were normal at 2.310^9^/L, and hemoglobin was 12.3 g/dL. Renal, hepatic function and ferritin were normal. On the March 18, 2020 he attended the emergency department with a history of fever, chest pain, worsening fatigue, sore throat, runny nose, muscle and joint pain and diarrhea. He also complained of anorexia and loss of taste. The WBC was 5.6 × 10^9^/L, hemoglobin 12.2 g/dL, lymphocytes 3.2 × 10^9^/L, CRP 42 mg/L (NR 0--6 mg/L) and ESR 72 mm/hr. Serum ferritin was 271ng/mL (NR 30--400 ng/mL). Viral screening for influenza A and B and Middle East respiratory syndrome (MERS-CoV) was negative. There was no contact with a COVID-19 patient however the nasopharyngeal swab test of SARS-CoV-2 by qualitative real-time reverse-transcriptase--polymerase-chain-reaction (rRT-PCR) assay turned positive. The chest x-ray on admission was normal with clear lung fields. He was isolated in hospital for 3 days and then for 11 days in an isolation facility. Retesting for SARS-COV-2 RNA on the fourteenth day was repeatedly negative. Two days following discontinuation of isolation he presented to the primary care clinic with high grade fever associated with chills and rigors and drenching sweating. In addition, he complained of nausea and abdominal pain. The temperature was 39 °C, PR 120/min while the rest of the examination was normal. Investigation showed serum creatinine 108 μmol/L (NR 59--104μmol/L), serum bilirubin 8, alanine transaminase 43 (NR5-41IU/L) and gamma GT 147(NR8-61 IU/L). ESR 34 and CRP 34. WBC 5.2 with lymphocytes count 2.9. A blood culture collected at the time of admission with COVID-19 grew brucella species sensitive to standard anti-brucella treatment. On further questioning he admitted to history of raw camel milk ingestion and strong animal contact two weeks prior to his illness. Both the camels and the farm attendants were asymptomatic. A follow up serology showed a brucella titre of 1:10240. He was started on combination of doxycycline 100mg BID and rifampicin 600mg once daily. His symptoms improved on his combination treatment and CRP dropped to 17.

3. Discussion {#sec3}
=============

On March 2, 2020, the Saudi Arabian Ministry of Health confirmed the first case of the COVID-19 disease caused by the SARS-CoV-2 virus in the kingdom.

Our patient presented with symptoms that were suggestive of both brucellosis and COVID-19 disease, including high-grade fever, chills and rigors, fatigue, myalgia, and joint pains. However, a history of rhinorrhea, sore throat diarrhea, and extreme fatigue are more commonly reported with COVID-19. In contrast, respiratory involvement in brucellosis is infrequent and is mainly described in case reports \[[@bib4]\]. Furthermore, diarrhea is more common in SARS-2 infections, whereas drenching sweating is typical for brucellosis \[[@bib5]\]. In a report of 1482 hospitalized patients with confirmed COVID-19 in the United States, diarrhea and nausea were reported in 27% and 24% of patients, respectively \[[@bib6]\]. In addition, our case presented with a loss of taste, which is more peculiar to SARS-CoV-2 and not usually reported in brucellosis. In a multicenter European study of 417 patients with mild to moderate illness, 86% of the patients reported olfactory dysfunction (most patients reported anosmia without nasal obstruction or rhinorrhea) and 88% of patients reported gustatory dysfunction \[[@bib7]\]. Smell and/or taste disorder can be the initial manifestation of COVID-19 in 35.5% of the patients.\[[@bib8]\] The CDC recently added a new loss of taste or smell to the features of possible COVID-19 symptoms.

Unusual to COVID-19 is the persistent lack of lymphopenia. Lymphopenia was detected in 35.3--82.1% of confirmed COVID-19 patients \[[@bib1]\], but in contrast, relative lymphocytosis is a common finding in brucellosis \[[@bib9]\]. This patient\'s history of contact with animals and consumption of unpasteurized camel milk were strong clues toward a diagnosis of brucellosis. Regrettably, we did not look for SARS-COV-2 in the camel. Only a few reports identified any infection of animals and pets with SARS-CoV-2 \[[@bib10]\]. Notably, camels are recognized intermediate hosts for MERS-CoV infection, whereas civets are known intermediates for the SARS virus. SARS-CoV-2 is related to bats and spilled over to infect humans; however, an intermediate animal for transmission has not yet been confirmed \[[@bib11]\] (2).

High rates of co-infection between SARS-CoV-2 and other respiratory pathogens has been described, including influenza, legionnaire disease, dengue virus, and mycoplasma pneumonia \[[@bib12], [@bib13], [@bib14], [@bib15]\]. Importantly, the presence of other pathogens, particularly respiratory viruses, should not be taken as evidence that a patient does not also harbor a SARS-CoV-2 co-infection \[[@bib16]\]. To the best of our knowledge, this is the first report of brucella and COVID-19 co-infection.

It is expected that COVID-19 may obscure or mimic other febrile illness in endemic areas. The presence of SARS-COV may not be taken as an indication of the absence of other infections when the presentation is atypical, or the history suggests an alternative or additional diagnosis. "COVID-19 mimic" has been described where an elderly patient admitted with a fall tested positive for SARS-CoV-2, while another patient was referred to the ER as a COVID-19 patient and found to have CHF. The test for SARS-COV was repeatedly negative in this patient \[[@bib17]\].

In conclusion, physicians should have a high index of suspicion for SARS-COV infection and should exclude this diagnosis, especially in admitted patients. This is crucial to interrupt the transmission cycle of this virus. Similarly, other endemic diseases should not be overlooked in COVID-19 patients since SARS-CoV-2 might be a bystander and many of these patients could be asymptomatic.
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